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DeSCrlPti ° n ■ ■„ and its derivatives, a process .or the preparation and 

7he invcntion relates to a substituted alkeno.c ac.d and rts der.vat.ves, 
their'usVinmedicaments. ,<„ leukotri ene antagonistic properties. The more 

rss^-jsri-- — * - — - ^ w " is " c 
" -ess — - - - — — **- " w fo,mu,a 



CH^^CH-CH-COy.-COOR 1 
COOR 2 
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ST- — » — - — ^ — " ** M ~ °" e "*' " b8 " zy '' 

where appropriate in an isomeric form 

and their salts. _ to ^ invention a re potent leukotriene antagon.sts and have a 

-CSS* — - - ««-«S a 'S! 

^^^^^^ 

material Alternatively they may be prepared oy re* 

SS » - — « - — - — ■* " ***** 
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where appropriate in an isomeric form 

ScuSy preferred compounds of the general formula (!) are those where 

R 1 , R 2 are identical or ainereru anu uouvi^ , 

where appropriate in an isomeric form 

""ZUL**, P*™d « compounds o, « gawa, ...»nu„ ,0 — R 1 and *~,e 
formula (I) 

_ C H= CH- CH- (CH 2 ) 2 - COOR 1 



a, 



(CH 2 ) 4 -0^ 



(I) 



COOR 2 



wherein 

R 1 , R 2 have the abovementioned meaning, 
has been found, which is characterized in that 
30 [A] aldehydes of the general formula (II) 
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40 
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s 



H - _ (CH^ COOR 1 ' 



V 

Oi) 




COOR 2 ' 



45 



T*m. identical or different and denote branched or straight-chain C-C.-a.ky. or benzyl, 
are' reacted with phosphorous compounds of the general formula (III) 
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O— (CH 2 ) 4 -0 




CH 2 - CH 2 — A 



(in) 



wherein 

A represents a group of the formula 
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R 3 OR 3 

* I j I A 

^ v ,_p_ R » or -P-OR^ 

ft o 



10 S* W tf are identical or different and denote phenyl or C-C-alkyl, 
and 

V denotes a halide anion or a tosylate anion, 
in inert solvents in the presence of bases, 

' 5 ° r | hydroxy alkenoic acid derivatives of the general formula (IV) 
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20 n r is oh 



j^f 0 " 2 " (CH2)2 " K:OORl 
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35 



(CH2) 4 -0 

(IV) 



wherein 

R 1 ' has the abovementioned meaning, 

are reacted with disulfides of the general formula (V) 



R 2 OOG 




OOR 



2' 



where 

R 2 ' has the abovementioned meaning 
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and 
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be illustrated by the following equation: 



The process according to the invention can 
Variant [A]: 

5 

o 

A^(CH2) 2 C00CH * 

10 H I ^ CH2 _CH=P(C 6 H5)3 



75 
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COOCHj 



0-(CH5)4— 0 

I 



a o 



C H 2 _ CH= CH— CH- (CH2) 2 — COOCH 3 

s 
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COOCH 3 
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0-(CH2) 4 — O 



15 



Variant [B] 



CH^CH^CH— CH-(CH2)i 



COOH 



u 




COOH 



20 
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30 



^^CH 2 - CH= CH- CH— (CH^r— C00CH 3 

OH 



+ „ 5 cooc-0 S ^-Q- COOCH ' 
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. CH 2 - CH= CH- CH- (CH 2 )r- COOCH 3 

cx o - 

^^O (CH2) 4 -0 




C0 2 CH 3 
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Process variant [A]: 

M H*te -ions » pi*"** cl * flde! ' «^u« « •» •««*" « ""^T' 
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10 



15 



hexamethyldisilazane. bi|iw sen sitivity to hydrolysis or CH acidity of f the 

The choice of solvent or base depends on the st acuity, , etrahydro furan. dimethoxyethane or 

-80'C to + 20'C. . atmosphe ric. elevated or reduced pressure (tor example 0.5 to 5 

When carrying out the reaction the phosphorous corn P ou " a a , de hyde. The bases are generally 

JL m aldehyde. » »P.OP« « • s £* S^ni, Th. .dddeg W * » » 

salts aSd bases in a separate reaction^ J- c ^ in the presence of bases as a one-pot 

favourable to carry out the reaction with the phospnoro 



35 



process. 

Process variant [B): 



40 



45 



50 



Process variant [o\: ^ the 

' Compounds of the genera, formula I may be P re P ^rom ™t SS* 

, atter with disulphides (V) in the presence of a tr.alky | P no p d nucle ophilic displacement by 

compound, in actable inert solvent. The recent - urthe c ^ ^ y ^ ^ 

JLinn ihA reaction in the presence of a suitable case. Preferred bases are tertiary 

amines. A particularly preferred base ,s w££££ suitable solvents are pyridine, ben- 

tributylphosphine with the latter ™f n \^2£TZ^™ are particularly preferred solvents. Both 

acid of the formula (I) by treating with acid. preferably ieelede elkel. metal 



• 



EP 0 494 621 B1 



10 



15 



Suitable, solvents lor the ttydtotysts at. «W « » M 0 , isoprwa „„l ot buWi* 

s^:rrs^^"«^^ « - - — * • w,w 

the process described in GB 2 218 416. 

a— s 
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wherein 

R 2 ' has the abovementioned meaning, 
with a compound of the formula (VII) 

R5 O-CH = CH-(CH 2 ) 2 -COOR 1 ' (VII) 
wherein 



wneiom 

underpressure or at overpressure. 
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The preparation of the a,dehydes can be i.-ustrated by the fol.owing equation: 

„ co _ CH= CH (CH 2 ) 2 — COOCH 3 
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COOCH3 



o 

(CH2) 2 COOCH3 
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COOCH 3 



a their feomefs. to eoanltanencally pure specie can be prep 
„ M Tr^t» en,X« „ P*,*, rre to <ZK4R> ***** «— - - «— 

O- (CHjVO, 



0 XXch^^y^ 0011 " 
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OH 

(IVa). 

The o, to — OVa, ere — » — -— » " — ^ 

illustrated by the following reaction equations: 



10 




Process variant C 

r — 1 + XCH 2 CH 2 A 

OHC^o^ 0 

VI m 
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CI 



CH=CH 



vii 



C2 



•CH 2 



CH= 



OH 



IVb 



ProcessvariantD 



OHC 



+ XCH 2 CH 2 A + 




in 



VIII 



Dl 



CH= CH 



XCH 2 




IX 
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CH==CH /CH 2 OH -EL-*. 
XCH 2 » H 



D4 

C H= CH .CH 2 OTos ► 

/ V 

XCH 2 OH 
XI 



D5 

CH= CH _CH 2 OTos 

/ V 

XCH 2 OTHP 
XII 



CH= CH ^CH 2 - I + HjCCCOOR 1 ^ 
XCH 2 OTHP 

XIII XIV 



CH= CH CH 2 CH(COOR r) 2 

/ T 
XCH 2 OTHP 

XV 



D8 „ 

CH==CH .(CH^COOR ► 

/ V 

XCH 2 OTHP 
XVI 
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/ 
XCH 2 



CH=CH / (CH^COOR 1 ' 




OH 
IVa 



Tos = p-tolyl-sulfonyl 
THP = tetrahydropyranyl. 

Pmrass variant E 

El 



H 2 C=C = CH— OCH 3 +XBr - 
XVII XVIII 



E2 



x _ch 2 -c=c-h + Y-c-fflAr- coor»- * 



II 
o 



XIX xx 

E3 

X _CH-C^C — C (CH^COORi' ^ 

35 O 



XXI 



40 



x _ cH 2 — C = C CH (CH 2 ) 2 COOR 

« OH 
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r 154 » IVa 
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• 



Y = Halogen, 



_ 0 _C_R .pre,. _0 — C — CH^COOA* 



to Reaction conditions of process variant [C]: 

ln the „ reacti on step W an a P ,opnate ^^^^^^^ 
appropriate triphenylphosphon.um brom.de n ^£®n« * a ^ ^ ^ temperature 

inert solvent such as hydrocarbons or others P^** ™* y the furanone of the formula VII. In the 
, 5 of -20-C to + 30-C, preferably from -10 C ; to , ♦ IOC _to y eld ^ ^ m 

second reaction step [C2], the furanone VII m ?^W^s*™ • ? jn a mjxture of water 

This is preferably performed by peatmen wrth an ^^^J^ss between -20-C and 
and a miscible organic solvent. Th.s process may be js P preferable to use a compound 
+ 100'C preferably at *20-C. To obtain oo^«»P = P mjxj of ^ acid 



+ 100'C preferably at + 20-C. To obtam "JJJ^^^^ prepared by mixing of the acid 
of formula (IVb) where R' is not hydrogen. Such ^^VZSZ^M. A preferred base is potassium 
with an inorganic base and a voltile to ™*^*^\Z™^*. These' are preferably mixed in a 

30 centre. 

Reaction conditio n? gj "™ nrocess variant [D] 

ln the first reaction step m - » -riant the 
the appropriate phosphonium salt in J he ^!^? v L^^s Sr^s or mixtures thereof, preferabty 
aldehyde of the formula VIII in inert solvents such ^yd^ca^ns o Qf from . 78 . c t0 

in ethls such as dioxane or part icula rty /"^^S^Sl " ^ *" ^ 
+ 20-C. preferably from -40 -C to 0-C to g.ve ^5** ~ ethan0 ,, or wat er or dioxane. or 

the acetal IX is hydrolysed in soWents ^"^VJ acW such as the usual inorganic or organic 
rS£Cr»"J: ^ texture range of from 0-C to +120*C, preferably 

usual methods. Preferably the diol X ,s ^^^Sm^S!. preferably pyridine, in a tempera- 
such as halogenated hydrocarbons e^g. "f^^fe^ ^0-C to give compound XI which in the 
ture range of from -20-C to ^P^^ 0 ,^^ by 9 reacting the tosy.ate XI with 
fourth reaction step [D4] » f^^J^^^^J^v^miAatm^^^^ 
dihydropyran, if appropriate in the^ prase « S ro ^ b ons. preferably in methylene chloride or 

solvents such as hydrocarbons, ethers ^alogenated hydroca v ^ ^ ^ +4Q . C tQ 
chloroform, in a temperature range of from 2 C to bu . p ^ ^ ^ group by 

compound of the formula XII. In the fifth step ^ * ^10 ^ inert solvent such as acetone in a 
reacting compound XI. wi* sod.urr , or ■ p* ; n 2() a . n Cto + 80 • C to give the compound XIII 

temperature range of from 0-C to + 100 C, jn tne presence of a base such as metal 
which then is reacted in the s,xtt , step D6] ^J^^^J^ as hydrocarbons, ethers or 

ssa= c^^ — ,n the ,ast step [D8] 
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~a i\/h h\/ hvdrolvsina XVII with suitable organic 
compound XVI is depicted to give or ethanol. and acetic 

acids such as preferably acetic acd m sol vente such +8 9 0 . c> preferably from + 20-C to 

acid, or mixtures thereof, in a temperature range of from +20 u 
+ 60°C. 



5 
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Reaction conditions of proce ss variant [E] 

In fc first step <E1 , methoxy ,ene JS^SlM 
reaction with magnesium in ether such « privative XX in inert solvents such as 

second step [E2], the propyne IX is ^^V^S^^ P^enca of a base such as butyl 
ethers or halogenated hydrocarbons, V*^"™^^™^ ? re range of fr0 m -7B-C 

Hthium with or without addition of ■ . metal ^ such as Zn*. C ^ ^ ^ ^ |n ^ th , d 
to + 40-C, preferably from -40 -C to + 20 C. tc give i J , Q ive tne hydroX y compound 

[E3], compound XXI is reduced in .nert solvents such « "JJg^,, J partially reduced to a (Z)- 
XX.1: .n a fourth step t E4] Z ZESXZJS carried out by catalytic 

double bond, yielding the alkyl.c alcohol compound I IVa The re 

hydrogenation, preferably using a Lindlar-type catalyst n an '" ert S ^ avai)able (chiral) starting material 
" The chiral aldehyde VI is known and may 34, 1449 (1978); 

The aldehyde VIII is known, or may be prepared according to known m 
Aun. Chem. 98, 552 (1986)]. nharmacoloqically active being leukotriene antagonists. 

The compounds according to the ™ * ^k^^ene artwork. 

Surprisingly they have superior properties jn the trea tment of diseases in which 

Accordingly the compounds are ^^J^J^^Zon^ system in which leukotrienes 
leukotrienes are imp.icated. These ^^7^, in allergic .ung disorders such as 
are thought to be causal mediators of »«^^ I |l 5^ P ry , di80td er8 for example allergic sk,n 
extrinsic asthma and industnal asthma and ' n J^ '"J^/^ compounds of the invention are 
diseases, psoriasis, contact hypersensu-vity. bronchjs and js P chaemic heart disea ses, for 

suitable for the treatment of card.ovascula [£"^^^4^. 

ISsSSSsr^ 



Test method: pH] - LTD* BINDING ASSAY 

/u 4. «»« in-s and lO^M) of compounds of general formula I were 
Increasing concentrations (between 10 "»«J1 (100-150 ug protein) for 15 minutes at 20 • C 
«, incubated with O.SnfvW-LTD* and guinea-pig lung «™^£^?$a at pH 7.4. Incubations (total 
in an assay buffer of 10 mM L-cyste.ne and 1% polypep nr HW J fj|tered through 

volume 0.25 ml) were terminated by addition of '^.^ 

Whatman GF/C filters which were washed -^Wtan spectrometry. The amount 

The counts (dpm) bound to each l as compa red to the amount of binding in 

45 bound in the presence of each "^J^^^SE ££• of test compound and to the 
the absence of test compound and to tta mourt ^ b,n ^ 9 J d ^ laMment curve W as then calculated by 
amount bound in the presence of 2 urn A d the displaceable binding was inhibited 

ZT^^^^^-^ to ,he ne9alive ,09arilhm of the test 

50 compound's receptor affinity (pKi). 



55 
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pKi= -Log 



IC 50 



1 + [3H-LTD41/0.8 
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Compound of Example No. 4 
pKi 

PH-LTD4] 

Z ^ in.en.on *. includes ph.—,, p»p»r*c™ J*««J- Z^7^SSZ 
these preparations. nt jn these preparations in a 

interval at which administration takes place. 
Examples 

Fvampie 1 /Process variant [A] 

1a) Methyl 5-methoxypent-4-enoate 



H3CO-CH = CH-(CH 2 )2-COOCH 3 
34.3 B (0, mo.e) 

tetrahydrofuran and cooled to -78 -C under argon. 75 m (0.1 mo e) r mo|es) 

added and the soiution allowed to warm to room ™ s °J* J 0 reaC h room 

SET, SE^^t!^»u ~ « i - R - — 

Yield: 64% of theory « . uoie^nnu 4 0-5 0 Ml m. 5.4-7.0 [1] m. 

NMR (CDCfe, 60 MHz): 2.3 [4] s, 3.42 (major), 3.50 (minor) [3] s, 3.60 [3] s, 4.0 5.0 LU m. 
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lb) Methyl 4-(4-methoxycarbonylphenylthio)-5-oxopentanoate 

O 




COOCH 3 



46 g (13 8 mmoles) of the 4,4' biscarbomethoxydiphenyl-disulphide was dissolved .n 100 ml dry dich- 
loromethane and cooed to -78'C under argon. 1.1 ml (13.8 mmoles) sulphuryl chlonde was added and the 
SoT^d to warm to -10'C then again cooled to -78'C. 3.96 g (27.6 mmoles) methyl 5- 
mXyp^noate was then added. After warming to room temperature the solution was poured into 
Sated sodium bicarbonate solution. The organic layer was washed with saturated sodium chtond. 
SSn d ied and concentrated to give an orange oil which was dissolved in ether-hght , petroleum and on 
storing at -20-C overnight deposited crystals of the disulphide which were removed by 

The filtrate was chromatography on 200 g silica gel with ether-hght petroleum 1.2 elutmg first 
disulphide then the title aldehyde as a mobile yellow oil 3.9 g. 
Yield: 47% of theory 

rRtDcT6^):2.15[2]dt, J - 1 Hz, 2.50 [2] t, J = 6H, 3.35 t 1 ] d. J - 3H Z , 3.60 [3, s, 7.25 [2, d. 

J = 8Hz, 7.75 [2] d, J = 8Hz, 9,32 [1] d, J = 3Hz. 

1c) Methyl 4.(4-methoxycarbonylphenylthio)-7-(4-[4-phenoxybutoxy]phen 
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a 

O- (CHj)4-0 



CH 2 - CH= CH— CH- (CH^s COOCH 3 




COOCH3 



20.6 g (33.6 mmoles) 2-(4-[4-phenoxybutoxy]pheny.)ethyltriphenyl phosphonium bromrie was, Mp« d n 
150 ml dry tetrahydrofuran and 21 ml (33.6 mmoles) n-butyllithium in hexane was added under argon. Ttas 
was sirred for 15 min at room temperature and cooled to -78-0. 9.1 g (30.7 mmoles) methyl 4-(4- 
l^l^^moys^^e was added in 50 ml .^f^^™^ Z 
temperature the solution was poured into water and extracted tw.ce w.th ether. The ether e* acts were 
wasEed with saturated sodium chloride then dried and concentrated .n vacuo to give a brown «l Th* was 
subjected to flash chromatography on 200 g silica with ether-hexane 1 :1 as the eluent to g.ve 10.4 g impure 

Pr0d Recrysta.,isation from ethy, acetate-hexane gave white needles m.p. ^-64'C. 2.97 g. The, residue was 
subjected to medium-pressure liquid chromatography on 300 g silica wrth ether-hexane 15/85. Recrystal 
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ligation of the purified material gave an additional 3.34 g tap. 62-63 -C. 
Yield: 37.5% of theory 

RE Value: 0.16 (eiJier-hexane 1 .*) mm . acet0 nitrile: water: 90:10:1 ml/mm., 280 

HPLC retention time: iz.ou nun uwnuou. w ... • - ■ - 

= 8Hz. 

, 0 ,d) 4.(4-methoxycarbonylphenylthio)-7.(4-[4-phenoxybutoxy]phenyl)hept-5(Z)enoic acid 



15 



20 



25 



30 



35 




O- (CH2) 4 — O 




COOH 



2 97 0 (5 4 mmo.es) methyl 4-(4-methoxycarbony^ 

enlewas dissolved in 60 ml tetrahydrofuran and sjrre, I under argon j£J 

water and dried in vacuo overnight giving a white powder 2.61 g m.p. 151-3 C. 
Yield: 92.6% of theory 

SJc*S£S«~ * E-* >«■ 7 - « -• — * -* er: ac * * cld 9WM " 

adjusted to pH 5.6 with ammonia, 1.0 ml/m.n 280 nm. = ?Hz 
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Example 2/Process variant [B] 

2a) (R)- 7 -Butyrolactone-7-carboxylic acid 



H0 2 C 



50 



55 



This was synthesised from R-g.utamic acid, according to the literature'. The compound was obtained as 
shite solid, m.p. 65-67 °C. 

[aln - 13 ° (Ethanol, c 1) „ Mr +i 
NMR (d 6 -Acetone, 60MHz): 2.1 - 2.9 [4]m, 4.9 - 5.2 [11m. 9.85 [1]s. 



19 



EP 0 494 621 B1 



2b) R-y-Butyrolactone-7-carboxylic acid chloride 

CIOC 



75 



(0.85mbar). 
[«] D - 55* (Benzene, c 1) 

NMR (CDCia, 60 MHz): 2.2 - 3.2 [4]m, 5.1 - 5.35[1]m. 
2c) (R)- 7 -Butyrolactone-7-carboxyaldehyde 



OHC 



O u 



corresponding aldehyde as a colourless mobile o, b p. 86 - 89 C (0.4 mbar). 
NMR (CDCI3, 60MHz): 2.2 - 2.8 [4]m, 4.75 - 5.05 [1]m, 9.75 [1]S. 



30 



2d) (R)-5-{3-(4-[4-phenoxy^ 



35 



40 




1.75 I hot dry tetrahydrofuran then cooled to 25-30 C prior to me > aaa« , } R . 

butyllithium in hexane under argon. The ^^^TZZ^ AfteM ^ atVc the reaciion 
7 -butyrolactone- 7 - carboxyaldehyde was added ^J^^SS^^^- ™ ether extracts 



74-77 *C. 
55 Yield: 55.2% of theory. 
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2e) 4(R)-Hydroxy-7-(4-[4-phenoxybutoxylphenyl)-hept-5(Z)-enoicacid 



10 



15 




17 , g (47, mmoies) WHW«« 

solved in 100 ml dry tetrahydro^ran and ^^"SS^SLdrt then acidified to pH 1 with 1 
After stirring at room temperature for 17 h 500 ml ethyl acetate 
20 M hydrochloric acid. The ethyl ^J^V^^^L^!^ with saturati sodium 

chloroform-hexane 

(3:1) gave a white solid 15 g m.p. 105-1 07 °C. 
25 Yield: 82% of theory 

4.8 [1]m, 5.4 - 5.7 [2]m, 6.6 - 7.4 [9]m. 
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20 Ethyl 4 (R)-hydroxy-7-(4-[4-phenoxybutoxy]phenyl)-hept-5-(Z)-enoate. 




20 .8 g (54 mmo.es) Wydroxy-^^ 

anhydr0 u s Potassium carhonat e and 20m (270 mm.es) ^—n e ,n jj-^ ^ ^ 

rhforriTarated. dried over magnesium sulphate and concentrated >n vacuo. 
Yield 97% of theory. 

NMR (CDCIs. 60 MHz): 1.22 [3]t J = 7Hz, 18-21 [6]m, 2.3 - M [2]m 2.85 l id 
6Hz, 3.9 - 4.1 [4]m, 4.1 [2]q J = 7Hz, 4.4 - 4.8 [1]m, 5.4 - 5.8 [2]m, 6.7 7.4 [9]m. 



55 



21 



EP 0 494 621 B1 



2g) Ethyl 4(S)-(4-methoxycarbonylphenylthio)-7-(4-[4-phenoxybutoxy]phenyl)-hept-5(Z)-enoate. 

C0 2 C 2 H 5 



10 



-X) 



C0 2 CH 3 



' 5 20 6 □ (50 mmoles) ethyl 4(R)-hydroxy-7-(4-[4-phenoxybutoxy]phenyl)-hept-5-(Z)enoate 33^4 g , (100 
mmotes) M-SscarbomethoxydUenyl-disulphide and 20 ml (250 mmo.es) < ry pyndme -n 4Mm> *y 
acetonit lie were cooled to 0-C and 25 ml (100 mmoles) tributylphosphine added slowly. The mixture w 
Sd a O^cTor 3 h then 50 ml toluene was added and the mixture concentrated .n vacuo. The rondure 

20 waived i 100 m, toluene, concentrated in vacuo, then triturated with 300 mh £M to g.ve a wh e 
precipitate. This was collected by filtration and crystallised from ethyl acetate-hexane (1.4) to g,ve a wh,te 
solid 19.2 g, m.p. 90.5- 91 *C. 
Yield: 66% of theory. 

7.89 [2]d J = 8Hz. 



30 



35 



40 



2h) 4(S)-(4-Carboxyphenylthio)-7-(4.[4.phenoxybutoxy]phenyl)-h 

S i 



C0 2 H 



45 



50 



Preparation I 

11 53 g (20 mmoles) ethyl 4 <SH4-methoxcarbonylyphenylthio)-7-(4-[^ 

enoate wi delved in 200 ml tetrahydrofuran and 100 ml water and stirred for 40 h w,th 8.2 g (200 
^iTXld- -nohydrate. The tetrahydrofuran was 

acidified with concentrated hydrochloric acid giving a whrte ^^ te ^^Z^V^^ 
washed with water and dried overnight in vacuo then crystallised from ethyl acetate hexane (J.i) g. 



white solid 10.17 g m.p. 147-9 *C. 
Yield 97.5% of theory 
[a] D +33.0* (Acetone, c 1) 

55 Preparation II 



R76 a <0 24 moles) sodium hydride was suspended in 200 ml dry dimethylformamide and 18.48 g (0.12 
motes) 4^1^ acid" slowly added in 100 m. dry dimethylformamide. The mixture was heated to 
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5 



. . . ....... ^..^ t^»^c rn/ctaiiisftd from ethanol to give the title compound. 

vacuo to give oi g uuuc piuuuoi. . " j 

4(S)-(4-Carboxyphenylthio)-7-(4-[4-phenoxybutoxy]phenyl)-hept-5(Z)-enoic acid, disodium salt. 



15 



20 




C0 2 Na 



C0 2 Na 

(017 mmoles) 4<SM4^*oxyphen y lthio^ ^ 
J I in 343 ul oi M M sodium hydroxide and the solution freeze dried to give a wh.te sohd 100 mg, m.p. 



89 mg 
dissolved in 
>260°C. 
25 Yield: 100% of theory 

[a ] D + 44.1 • (Dimethyl sulphoxide c 0.54) 

Example 3/Process variant [C] 
30 3a) Z-[2S]-2-{3-[4-Phenoxybutoxy)phenyl]-1 -propenyl}-1 ,4-dioxaspiro [4.5] decane 




45 



50 



55 



SX.S- X : ~? JzZi 

7RT 864 a (50 8 mmoles) R-cyclohexylidene glyceraldehyde, dissolved in 90 mi inr, were au 
d P L Mi 30°L of stirring at'this temperature, the reac«on mixture was allow* * wan, upto • 

compound was obtained as a crystallizing oil. 
Yield: 18.3 g (85%) 
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Ft, (SiCb, toluene/ethyl acetate 20:1): 0.30 

3b) z-[2S>5-[4-(4-Phenoxybutoxy)phenyl]-3-pentene-1 ,2-diol 




^ CH 2 — CH= CH CH 2 OH 

OH 



0-(CH2) 4 — O 




combined precipitates were recrystailized from ethyi acetate. Frachons w,th m. P * 110 

Warded m pure enough for further use. From the experiment described above thus were obtained: 



Yield: 113 g (65%) 
m.p.112,5-C 
25 [a] D 20 (CHCb.c = 1.01) = 13.3. 



3c) z-[2S]-5-[4-(4-Phenoxybutoxy)phenyl]-1-tosyloxy-3-penten-2-ol 




40 



45 



2 10 g (6.13 mmoies) of the compound of examp.e 3b) were dissolved in 30 ml pyridine anc . cooledtoO • C 
* K Q *h nfinfflii mmoies) D-toluenesulfonyl chlonde and a few crystals of N.N-uimetnyi ^ 

stopped despite incompiete conversion (TLC-control^ P " toiuene for several times 



UillOO, Uirou vrvi ~~ 1 

flash chromatography on silica gel in toluene/ethyl acetate 5:1. 
Yield: 2.44 g (80%) title compound as a crystallising oil. 
50 Ri (SiOa . toluene/ethyl acetate 3:1 ): 0.40 



55 
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3d) Z-[4S]-1-[4-(4-Phenoxybutoxy)phenyl)]-4-tetrahydropyran-2-yloxy)-5-tosyloxy-2- P 6ntene 



10 




O-CCH^-O 




75 



20 



25 



11 q (22 mmoles) of the compound of example 3c) in 150 ml dichloromethane were treated with 2.0 ml (22 
mmoles) dihydropyran and 0.33 g p-toluenesulfonic acid. After stirring at room temperature for 4 h and 
^Control on silica gel in toluene/ethyl acetate 5:1, another 0.40 ml (4.4 mmoles) d,hydropyran were 
added and stirring was continued overnight. Complete conversion was not achieved. The reaction m.xture 
was washed with 10% aqueous sodium bicarbonate for several times, dried over sod.um su phate, and he 
solvent was evaporated in vacuo. Threefold crystallization from ether yielded 4.0 g (29 /o) of the title 
compound. From the mother liquors were obtained by chromatography on silica gel in toluene/ethyl acetate 

Jj^^Stotal yield 63%) of the title compound together with ca. 1.7 g (ca. 15%) starting material 
R f (Si02, toluene/ethyl acetate 20:1): ca. 0.21, two isomers. 

3c)Z-[4S]-5-lodo-1-[4-(4-phenoxybutoxy)phenyl]-4-(tetrahydropyran-2-yloxy)-2-penten 
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35 



40 




O- (CH2) 4 — O 




CH 2 — CH= CH CH 2 I 




45 



50 



47 q (77 mmoles) of the compound of example 3d) were dissolved in acetone and refluxed overnight after 
addition" of 1.7 g (11 moles) anhydrous sodium iodide (TLC-control on silica gel in toluene/ethyl acetate 
101) The same amount of sodium iodide was added again and heating continued for 60 h. another A g 
sodium iodide was added and refluxing resumed overnight. After cooling, the solvent was evaporated, the 
residue taken up in ethyl acetate and the suspension washed with water. The organic phase was dned oyer 
sodium sulphate. The crude product was freed from solvent in vacuo and chromatographed on sihca gel in 
toluene. 

Yield: 3.0 g (74%) 

R, (SiC-2, toluene/ethyl acetate 10:1): ca. 0.42, two isomers. 



55 



25 




3f) Z-[2R]-2-{5 
dimethyl ester 
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-[^(^PhenoxybutoxyJ-phenyn^-aetrahydropyran-^yloxy^pentenylVpropanedioic acid 



10 



15 



CH 2 - CH= CH CH 2 CH(COOCH 3 ) 2 

^ O - (CH2) 4 — 0 





20 



25 



30 



ml DMSO, were added on sj|jca , in t0 , uen e/ethyl 

on silica gel in toluene/ethyl acetate 40:1- 

Yield: 1.40 g (71%) 

R ( (Si02, toluene/ethyl acetate 5:1) 

Isomer A: 0.57 

Isomer B: 0.54. 



35 



3g) Methyl z-[4S]-7-[4-(4-Phenoxybutoxy)-phenyl]-4-tetrahydro P yran-2-yloxy)-5-heptenoate 




40 



45 



50 



55 



O- (CH^-O 




CH 2 - CH= CH ^ (CH2)2_ 
O 



COOCH 3 




gel in petroleum ether/ethyl acetate 10:1. 
Yield: 0.77 g (62%) 

R, (Si0 2 , petroleum ether/ethyl acetate 5:1): ca. 0.15, two isomers. 
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3h) Methyl Z-(4R]-4-Hydroxy-7-[4-(4-phenoxybutoxy)phenyl)-5-heptenoate 



10 



^ ^CH 2 - CH= CH (CH2) 2 COOCHj 

OH 



0 344 g (0 713 mmoles) of the compound of example 3g) were suspended ,n 10 ml 60% (v/V acebc «sd 
wKh a few d ops of methanol and warmed to 50 -C. After 45 min, most of the substance had d.sso ved and 
cll Z was aborcomplete (TLC control on silica gel in toluene/ethyl acetate 5:1). After d.luung wrth 
, 5 £Z Td e^cS whether for several times, the combined organic layers were washed wrth water and 
S brine ZH^e dTed over sodium sulphate. After evaporation of the solvent in vacuo, the res.due was 
raneatedlv taken uo in toluene and evaporated to dryness again. 

was purified by chromatography on silica gel in toluene/ethyl acetate 20:1. 

Yield: 0.207 g (73%) 
20 R f (Si0 2 , toluene/ethyl acetate 5:1 ): 0.1 5 
m.p. 59.5 °C 

Wd 20 = 12.3 (c = LOinCHCb). 

3i) Methyl z-[4S]-4-(Methoxycarbony I phenyl 

25 

CH 2 _ C H= CH (CH2) 2 COOCH 3 




30 0-(CH2) 4 -0 





COOCH3 



35 



40 



6.71 g (16.8 mmoles) of the compound of example 3h) and 11.2 g (33.6 mmoles) 
acid dimethyl ester were stirred in ca. 120 ml dried pyridine under an atmosphere of argon. 6.8 g (8.4 ml 
M mZS^^^ne were added dropwise at room temperature and stirring of the resuljng 
Lge yeSw solution was continued for 3 h. Another 1.6 g (7.9 mmoles) tri-n-buty.phosph.ne were added 
and s«rS was continued overnight. After evaporation of the solvent in vacuo, the res.due was tnturated 
with toluene and the solution concentrated to dryness again. „^» ato onn-i\ 

The resulting crude product was purified by chromatography on silica gel (toluene/ethyl acetate 200.1) 
45 followed by crystallization from methanol. 
Yield: 5.56 g (60%) 
purity 96% (HPLC) 

Rf (Si0 2 , toluene/ethyl acetate 20:1): 0.28 
m.p. 89 *C 
50 Md 20 = 43.6 (c = 0.505, CHCI 3 ). 
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3j)Z-[4S]-4-(4-Carboxyphenylthio)-7-[4-(4-ph e noxybutoxy)-phenyl]-5-heptenoicacid 

CH,- CH= CH . (CH^COOH 



75 



20 



25 



30 




a 



^O- (CH2) 4 — O 

io \^ ^COOH 




Se e XT 3 7 g (98%) dicarboxyiic acid were dissolved in ethy. acetate and .precipitated by addition 

of n-hexane and dried in vacuo. 

Yield: 0.33 g (87%) 

Rf (Si0 2 , toluene/ethanol 5:1): 0.25 

m.p. 146°C 

, chlral Mono* pM> (OMW100.nl *»™^ „ dissolvl „ 9 „„ diacid in 

ssi:--rJii 'jtsrs-. •- * z& - — ■ 

evaporation of the organic solvent in vacuo and lyophyhzation. 
Yield: quantitative. 



Example 4/Process variant [D] 
35 4a) 4~(4-Phenoxybutoxy)phenylbromide 

.Br 



40 



45 



50 



55 



recrystallizing from methanol/chloroform (600 g in 2 I MeOH/400 ml CHUa) yieias y 



crystals m.p.: 79° C. 
4b) 1-Methoxy-allene 
H 3 CO-CH = C = CH 2 



25 , ,0,0 ^^^^X^^^"^ * 
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distilled to yield 148 g (95%) b.p.: 50 *C. 
4c) 3-[4-(4-Phenoxybutoxy)phenyl]-propyne 

CH,— C==C — H 



O- (CH 2 ) 4 — O 



between 50 "C and 60 C. The mixture is mm methoxyallene, 

from hexane/ether yields 98 g (71%) white crys^ne mater f f *W*l H) 3 55 (d> j . 3Hz; 

1H-NMR (250 MHz, CDCI3): 5 = 1.95 (m; 4H. CCH 2 CH 2 C), 2.15 (t, J - 3H, 1H, C C ■»), *oo l«. 
2hTcS = C) 4.00 (m; 4H. 0CH 2 ), 6.82-7.00 (m; 5H, Ar-H), 7.30-7.45 (m; 4H, Ar-H). 

4d) Methyl 7-[4-(4-phenoxybutoxy)phenyl]-4-oxa-hept-5-ynoate 



30 



35 




CH 2 - C ss C — C - (CH2) 2 — COOCH3 
II 

o 



To a so,ution of 100 g (90% pure: 0.321 mo.es, , com = d 0, 
<o added 142 ml (0.357 moles) n-butyl.it^m 25 N ^j££^^nL*i«i 
removed and, after stirring for 10 mm. 393 ml 1M ^^^S^ m0 les) are added and 
the temperature below 0'C. 65 ml Succ.nic acid monomethyl ester cnionoe <u.<wu 

acetylene) acetylene-ketone are isolated as an amorphous yellow powder. 

anhydride, caution solidifies in the cooler!) is discharged. 
The product is a clear, colorless oil b.p. 170'C (2 mbar). 
Yield: 692 g (74%). 
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4e) Methyl 4-(R)-7-[4-(4-phenoxy-1-butoxy)phenyl]-4-ol-5-heptynoate 

™ ^n = r — r — (CU^ — COOCH, 



10 



i 

OH 



7 35 o ( + )-a-Pinen (54 mmoles. e.e> 98%) is added to 100 ml 9-BBN (0.5 M in THF, 50 mmoles) and the 
loltion Is refS for 3 h under inert gas. To the cooled solution is added 12.5 9 compound of examp^ 
S S mmoles) the solution is evaporated under vacuum to about 1/3 of its ong.nal volume and st,rred for 
, 5 f lSs Toom emperature. The residue is dissolved in 150 ml acetonitrile and extracted three t.me wrth 
?00 ml pentane The acetonitrile layer is concentrated and flashchromatographed on 400 g s.hca (eluent. 
ethyl acetatetcyclohexane 2:5). 

^^7^=^7(43%. M-1), 365(40,0, 397 . Me o H)> 271 (100%, 365-OPh). 149(60%, PhO- 
20 (CH 2 K + ). 

4f) Methyl (4R)-7-[4-(4-(phenoxybutoxy)phenyl]-4-hydroxy-hept-5(Z)-eneoate 



25 



30 



35 



40 



a. 



(CH^-O 




CH= CH^^ (CH2)r— COOCH 3 
OH 



180 ma 10% Palladium on CaCOs suspended in 20 ml ethyl acetate and 4 ml freshly distilled qu.nol.ne are 
Sroqe ated fo TZ ^min Acetylene-alcohol 6 (800 mg; 2.02 mmoles) dissolved in 20 ml ethyl acetate ,s 
SffJiil under normal pressure. After 1 equivalent H2 is consumed the suspension ,s 

Sted "rough Site and washed thoroughly with 0, ^\^^^Zm^T 
Flashchromatography (Si0 2 ; 1% methanol in dichlormethane) yields 0.65 g (83%) pure 93 /» e.e.). 
The ^ foSnV Lotion steps to obtain the enantiomerically pure end product are earned out accord.ng to 
examples 2g,h, respectively 3i,j. 



Claims for the foHowIng Contracting States : AT, BE, CH, DE, DK, FR, GB, GR, IT, U, LU, NL, PT, SE 

1. Substituted alkenoic acid derivatives of the general formula 



45 



^O-CCH^-O-^ 



CH CH = CH- CH- (CH2) 2 — COOR 1 
* l 
S 



50 ^ v o— (CHjr ^ 

COOR 2 



55 
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R^are identical or different and denote hydrogen, branched or straight-chain C-Cs-alkyl or benzyl, 
where appropriate in an isomeric form and their salts. 

2. Substituted alkenoic acid derivatives of the general formula according to claim 1 , 

are identical or different and denote hydrogen or branched or straight-chain C-Ce-alkyl, 
where appropriate in an isomeric form and their salts. 

a Substituted alkenoic acid derivatives of the general formula according to claim 1 , 

wherein ... 
R\ R 2 are identical or different and denote hydrogen, methyl or ethyl, 
where appropriate in an isomeric form and their salts. 

4. ( + )- and (-)-enantiomers of the substituted alkenoic acid derivatives according to claim 1 . 

5. 4-(4-Carboxyphenylthio)-7-[4-(4-phenoxybutoxy)phenyl]hept-5-(Z)enoic acid, its ( + )- and (-)-enan- 
tiomers and salts thereof. 

6. 4 (S)-(4-carboxyphenylthio)-7-[4-(4-phenoxybutox y )phenyl)]hept-5(Z)-enoic acid and salts thereof. 

7. Substituted alkenoic acid derivatives according to claim 1 for therapeutic treatment 

8. Process for the preparation of substituted alkenoic acid derivatives of the general formula 



a 



O— (CH 2 )4-0"^ 



_CH 2 — CH= CH- CH- (CH2) 2 — COOR 1 



COOR 2 



STare identical or different and denote hydrogen, branched or straight-chain C-Cs-alky. or benzyl, 
where appropriate in an isomeric form and their salts, 
characterized in that 

[A] aldehydes of the general formula 




Ri Tare identical or different and denote branched or straight-chain C-Cs-alkyl or benzyl. 
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70 



75 



20 



25 
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35 



are reacted with phosphorous compounds of the general formula 

^CH 2 -CH 2 -A 

O— (CH2) 4 — O 




wherein 

A represents a group of the formula 



R 3 OR 3 



© I 4 p op 4 

— P(R 3 ) 3 v '-?- R 01 "I 



in which 

R3, r* are identical or different and denote phenyl or Ci-C 6 -alkyi, 
and 

V denotes a halide anion or a tosylate anion, 
in inert solvents in the presence of bases, 

[B] hydroxyalkenoic acid derivatives of the general formula (IV) 



a 



^.CH 2 - CH= CH- CH- (CH^-COOR 1 * 
□ -(CH^-C*^ 

(IV) 



40 



45 



wherein 

R 1 ' has the abovementioned meaning, 

are reacted with disulfides of the general formula (V) 



R 2, OOG 




s-s 

(V) 




OOR 2 



50 



55 



where 

R 2 ' has the abovementioned meaning, 

in inert solvents in the presence of a reducing agent Mr *\*\u, 
and fr Z case of the preparation of the acid (R 1 , * = H) the esters are then hydrolysed or parfally 

andTn^case of the preparation of the salts, the acid is reacted with the appropriate base. 

9. Medicaments containing substituted alkenoic acid derivatives according to claim 1 . 
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10 



15 



10. Process for the preparation of medicaments according to claim 8 characterised in that the substituted 
alkenoic acid derivatives are brought into a suitable form for administration, if appropriate wrth the aid of 
auxiliaries and excipients. 

11. Use of substituted alkenoic acid derivatives according to claim 1 for the production of medicaments. 

12 Use of substituted alkenoic acid derivatives according to claim 1 for the preparation of medicaments for 
the treatment of allergic disorders, inflammation, cardiovascular disorders, cerebrovascular diseases 
and renal diseases. 

13. Intermediates of the general formula 

,CH 2 - CH= CH- CH- (CH^— COOR 1 ' 



i 

OH 



wherein 

20 R 1 ' denotes branched or straight-chain Ci-Cs-alkyl or benzyl 
where appropriate in an isomeric form. 

Claim for the following Contracting State : ES 

25 1. Process for the preparation of substituted alkenoic acid derivatives of the general formula 



CH C H= CH- CH- (CH2) 2 — COOR 1 
^0-(CH 2 )-0"^ Jk 



30 



35 




COOR^ 



wherein 

R\ R 2 are identical or different and denote hydrogen, branched or straight-chain Ci-Cs-alkyl or benzyl, 
40 where appropriate in an isomeric form and their salts, 
characterized in that 

[A] aldehydes of the general formula 



45 



50 



55 



(CH2) 2 COOR r 

S 



01) 




COOR 2 ' 



wherein _ _ (l . . 

R\ R 2 ' are identical or different and denote branched or straight-chain Ci-Ce-alkyI or benzyl, 

are reacted with phosphorous compounds of the general formula 
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75 



20 



30 



35 




^^0— (CH^— 0 



CH 2 -CH 2 — A 



(III) 



wherein 

70 A represents a group of the formula 



R 3 OR 3 



n O 



in which 

R3, R 4 are identical or different and denote phenyl or Ci-Ce-alkyi, 
and 

V denotes a halide anion or a tosylate anion, 
25 in inert solvents in the presence of bases, 

or 

[B] hydroxyalkenoic acid derivatives of the general formula (IV) 



0CH 2 - CH= CH- CH- (CH^— COOR l> 
in 



(IV) 



wherein 

R 1 ' has the abovementioned meaning, 

are reacted with disulfides of the general formula (V) 



45 



R 2 'OOG 




s-s 

(V) 




00R r 



50 



55 



where 

R 2 ' has the abovementioned meaning, 

in inert solvents in the presence of a reducing agent nart ; a .i w 

and in the case of the preparation of the acid (R\ R 2 = H) the esters are then hydrolysed or part.ally 

aSTnThfcase of the preparation of the salts, the acid is reacted with the appropriate base. 
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«' ^igende Vertragsstaaten : AT, BE, CH, DE, UK. FR, GB, GR, IT, LI, LU, NL, PT, 

SE 

5 1. Substituierte Alkensaurederivate der allgemeinen Formel: 



10 



15 



CH, — CH= CH- CH- (CHjfc— COOR 1 



COOR 2 



(D 



20 



25 



30 



worin R 1 und R 2 gleich Oder verschieden sind und Wasserstoff, 
einen verzweigten oder geradkettigen CWAIkyl- oder einen Benzylrest darstellen, 
entsprechende Isomere davon sowie deren Salze. 

2. Substituierte Alkensaurederivate der allgemeinen Formel gemaB Anspruch 1. worin R< und R 2 gleich 
Oder verschieden sind und Wasserstoff oder einen verzweigten oder geradkettigen C,- 6 -Alkylrest 
darstellen, 

entsprechende Isomere davon sowie deren Salze. 

3 Substituierte Alkensaurederivate der allgemeinen Formel gemaB Anspruch 1, worin R 1 und R* gleich 
oder verschieden sind und Wasserstoff, einen Methyl- oder Ethylrest darstellen, 
entsprechende Isomere davon sowie deren Salze. 

4. ( + )- und (-)-Enantiomere der substituierten Alkensaurederivate gemaB Anspruch 1 . 
35 5. 4 -(4-Carboxyphenylthio)-7-(4-(4-phenoxybutoxy)phenyl)hept-5(Z)ensaure, ihre ( + )- und (-)-Enantiome- 
ren und Salze davon. 

6. 4(S)-(4-Carboxyphenylthio)-7-(4-(4-phenoxybutoxy)phenyl)hept-5(Z)ensaure und Salze davon. 
40 7. Substituierte Alkensaurederivate gemaB Anspruch 1 zur therapeutischen Verwendung. 
8. Verfahren zur Herstellung substituierter Alkensaurederivate der allgemeinen Formel: 

^ CH,— CH= CH- CH- (CH2) 2 — COOR 1 

^o-(CH 2 )-0^^ 



50 




COOR' 



worin R 1 und R 2 gleich oder verschieden sind und Wasserstoff, einen verzweigten oder geradkettigen 
55 Ci -6 -Alky I- oder einen Benzylrest darstellen, 

der entsprechenden Isomeren davon sowie von deren Salzen, 
dadurch gekennzeichnet, dafi 
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(A) Aldehyde der allgemeinen Formel: 



o 




, COOR 1 



H 



S 



(ID 




COOR 



worin R v und R 2 gleich Oder verschieden sind und einen verzweigten Oder geradkettigen Ci-e 

Alkyl- Oder Benzylrest darsteilen, 

mit Phosphorverbindungen der allgemeinen Formel: 



in denen R 3 und R 4 gleich oder verschieden sind und einen Phenyl- oder Ci- G -Alkylrest und 

V ein Halogenidanion oder ein Tosylatanion darsteilen, in inerten Losungsmitteln in der Gegenwart 

von Basen zur Reaktion gebracht werden, 

oder daB 

(B) HydroxyalkensSurederivate der allgemeinen Formel (IV): 




worin A eine Gruppe der Formel darstellt: 



e I 4 

P(R 3 ) 3 V . — P-R 

o 



oder 






CH,- CH= CH- CH- (CH2) 2 — COOR 1 ' 
i 

OH 



O- (CHjVO 



(XV) 



worin R v die oben angegebene Bedeutung hat, 
mit Disulfiden der allgemeinen Formel (V): 
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c -0~ s ~ s ~^T 



R2-00C— 4 \—S-S—( X ) COOR 2 ' 

(V) 



worin R 2 ' die oben angegebene Bedeutung hat, 

in inerten Losungsmitteln in der Gegenwart eines reduzierenden Mittels zur Reakhon gebracht 
werden 

und da8 im Fall der Herstellung der Saure (R 1 , R 2 = H) die Ester dann hydrolysiert Oder 
teilhydrolysiert werden, 

und daB im Fall der Herstellung der Salze die Saure mit der entsprechenden Base umgesetzt wird. 

9. Medikamente, enthaltend substituierte Alkensaurederivate gemaB Anspruch 1 . 

10. Verfahren zur Herstellung von Medikamenten gemSB Anspruch 9, 
dadurch gekennzeichnet, daB 

die substituierten Alkensaurederivate in eine geeignete Verabreichungsform gebracht werden, gegebe- 
nenfalls mittels Hilfsstoffen und Exzipienten. 

11. Verwendung der substituierten Alkensaurederivate gemaB Anspruch 1 zur Herstellung von Medikamen- 
ten. 

12. Verwendung der substituierten Alkensaurederivate gemaB Anspruch 1 zur Herstellung von Medikamen- 
ten zur Behandlung allergisher Storungen, einer Entzundung, kardiovaskularer Storungen, cerebrovas- 
kularer Krankheiten und renaler Krankheiten. 

30 13. Zwischenproduktverbindungen der allgemeinen Formel: 



35 



CH 2 - CH= CH- CH- (CH^— COOR 1 ' 



CI' ' « 



worin R 1 ' einen verzweigten oder geradkettigen Ci - 6 -Alkyl- oder einen Benzylrest darstellt, 
40 sowie die entsprechenden isomeren Formen davon. 

Patentanspruch fUr folgenden Vertragsstaat : ES 

1. Verfahren zur Herstellung substituierter Alkensaurederivate der allgemeinen Formel: 
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^ CH 2 — CH= CH- CH— (CH2) 2 — COOR 1 

^O-CCH^-O^ 




COOR 2 



worin R 1 und R 2 gleich oder verschieden sind und Wasserstoff, einen verzweigten oder geradkettigen 

Ci -6-Alkyl- oder einen Benzylrest darstellen, 

der entsprechenden Isomeren davon sowie von deren Salzen, 
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dadurch gekennzeichnet, daG 

(A) Aldehyde der allgemeinen Formel: 




worin R 1 ' und R 2 ' gleich Oder verschieden sind und einen verzweigten Oder geradkettigen Ci- 

Alkyl- Oder Benzylrest darstellen, 

mit Phosphorverbindungen der allgemeinen Formel: 




(CH^— O 




CH 2 -CH 2 — A 



(III) 



worin A eine Gruppe der Formel darstellt: 



© 

P(R 3 ) 3 V ' 



R J 

• P — R 

II 
0 



oder 



OR-* 
I 

— P —.OR 

II 
O 



in denen R 3 und R* gleich oder verschieden sind und einen Phenyl- oder Ci - 6 -Alkylrest und 
V ein Halogenidanion oder ein Tosylatanion darstellen, 

in inerten Losungsmitteln in der Gegenwart von Basen zur Reaktion gebracht werden, 
oder daG 

(B) Hydroxyalkensaurederivate der allgemeinen Formel (IV): 



CH 2 - CH= CH- CH- (CH^— COOR 



v 



OH 



(IV) 



worin R 1 ' die oben angegebene Bedeutung hat, 
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mit Disulfiden der allgemeinen Formel (V): 



// V_ o _ c _y/ W TDOR2- 

I\. * ' v / 




worin R 2 ' die oben angegebene Bedeutung hat, 

in inerten Losungsmitteln in der Gegenwart eines reduzierenden Mittels zur Reaktion gebracht 
werden, 

und dafi irn Fall der Herstellung der Saure (R\ R 2 = H) die Ester dann hydrolysiert Oder 
teilhydrolysiert werden, 

und dafl im Fall der Herstellung der Salze die Saure mit der entsprechenden Base umgesetzt wird. 
Revendications 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, GR, IT, LI, LU, 
NL, PT, SE 

1. Derives d'acide alcenoTque substitue de formule generate 

I 



CH 2 — CH= CH- CH- (CH2) 2 — COOR 1 




COOR 2 



(I) 



dans laquelle 

R 1 , R 2 sont identiques ou differents et represented hydrogene, alcoyle en Ci-Ce, en chaTne droite 
ou ramifiee, ou benzyle, 

si approprie" dans une forme isomeVique, et leurs sels. 

2. Derives d'acide alcenoique substitue de formule generate conforme a la revendication 1, 
dans laquelle 

R\ R 2 sont identiques ou differents et represented hydrogene ou alcoyle en Ci-Cg, en chaTne 
droite ou ramifiee, 

si approprie dans une forme isomerique, et leurs sels. 

3. Derives d'acide alcenoTque substitue de formule generate conforme a la revendication 1, 
dans laquelle 

R 1 , R 2 sont identiques ou differents et represented hydrogene, methyle ou ethyle, 
si approprie dans une forme isomeVique, et leurs sels. 

4. Enantiomeres ( + ) et (-) des derives d'acide alcenoTque substitue conformement a la revendication 1. 

5. Acide 4-(4-carboxyphenylthio)-7-[4-(4-phenoxybutoxy)pheny]hept-5(Z)enoTque > ses enantiomeres ( + ) et 
(-) et les sels de ceux-ci. 

6. Acide 4(S)-(4-carboxyphenylthio)-7-[4-(4-phenoxybutoxy)phenyl)]hept-5(Z)-enoTque et les sels de ceiui- 
ci. 

39 



# • 



EP 0 494 621 B1 

7. Derives d'acide alcenoique substitue conformement a la revendication 1 pour un traitement therapeuti- 
que. 

a Proo4d6 de preparation des d<§riv<§s d'acide alcenoique substitug de formule gdn£rale 



10 



15 



25 



30 



C H 2 — CH= CH- CH- (CH2) 2 — COOR 1 
S 



COOR 2 



dans laquelle A 

R\ R 2 sont identiques ou difterents et represented hydrogfcne, alcoyle en Ci-Cg, en cname droite 

ou ramifiee, ou benzyle, 
20 si appropri^ dans une forme isom£rique, et leurs sels, 

caracterise en ce que 
[A] des aldehydes de formule generate (II) 



o 

s 



K \^7>2 COO* 1 ' 

(ID 




COOR 2 ' 
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dans laquelle ^ . 

R 1 ', R 2 " sont identiques ou differents et represented alcoyle en Ci-C e , en chame droite ou 

ramifiee, ou benzyle, 

sont mis a reagir avec des composes phosphores de formule generate (III) 
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O— (CH2) 4 — O 



^XH 2 -CH 2 -A 



dans laquelle 
50 A repr^sente un groupe de formule 



55 



R 3 OR 3 

© I 4 I 

P(R 3 ) 3 V,— P— R or — P OR 
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dans laquelle 

R 3 , R* sont identiques ou differents et represented phenyle ou alcoyle en Ci-C6, et 

V represente un anion halogenure ou un anion tosylate, 
dans des solvants inertes en presence de bases, 
ou 

[B] des derives de I'acide hydroxy alcenoTque de formule generale (IV) 

CH 2 - CH= CH- CH- (CH2) 2 — COOR r 

(IV) 

dans laquelle 

R 1 ' a la signification ci-dessus mentionn^e, sont mis a r^agir avec des disulfures de formule 
generate (V) 




(V) 



dans laquelle 

R 2 ' a la signification ci-dessus mentionnee, 
dans des solvants inertes en presence d'un agent reducteur 

et dans le cas de la preparation de I'acide (R\ R 2 = H), les esters sont alors hydrolyses ou 
partiellement hydrolyses, 

et dans le cas de la preparation des sels, I'acide est mis a r^agir avec la base appropriee. 

9. Medicaments contenant des derives d'acide alcenoTque substitue conformement a la revendication 1 . 

10. Procede de preparation de medicaments conformement a la revendication 8, caracterise en ce que les 
derives d'acide alcenoTque substitue sont mis sous une forme adequate a I'administration, si approprie 
avec I'aide d'adjuvants et d'excipients. 

11. Utilisation de derives d'acide alcenoTque substitue conformement a la revendication 1 pour la produc- 
tion de medicaments. 

12. Utilisation de derives d'acide alcenoTque substitue" conformement a la revendication 1 pour la prepara- 
tion de medicaments pour le traitement de desordres allergiques, de I'inflammation, de desordres 
cardiovasculaires, de maladies cerebrovasculars et de maladies renales. 



13. Intermediates de formule generate 



CH 2 - CH= CH- CH- (CH2) 2 — COOR 1 ' 
OH 



dans laquelle 

R 1 ' represente alcoyle en Ci-Ce, en chatne droite ou ramifiee, ou benzyle 
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si approprie dans une forme isomerique. 
Revendication pour I'Etat contractant suivant : ES 

i. Precede de preparation de derives d'acide aicenorque substitue de formuie generaie 

CH 2 — CH= CH- CH- (CH2) 2 — COOR 1 

COOR 2 



dans laquelle 

R\ R 2 sont identiques ou differents et represented hydrogene, alcoyle en C1-C6, en chaTne droite 
ou ramifide, ou benzyle, 

si approprie dans une forme isomerique, et leurs sels, 
caracterise en ce que 
[A] des aldehydes de formuie generaie (II) 

o 

(CHjk COOR 1 ' 



S 





dans laquelle 

R r , R 2 " sont identiques ou differents et representent alcoyle en Ci-Ce, en chaTne droite ou 
ramifiee, ou benzyle, 

sont mis a reagir avec des composes phosphores de formuie generaie (III) 




0— (CH^— O 



^^H^ CH2 ~ CH 2~" A 



dans laquelle 

A represente un groupe de formuie 
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• 



0 

P(R 3 ) 3 



R3 

I 4 
P— R or 



OR J 

I , 
— P— OR 4 

II 
O 



dans laquelle 

R 3 , R 4 sont identiques ou difterents et reprgsentent phenyle ou alcoyle en Ci-Ce, et 

V represente un anion halogenure ou un anion losylate, 
dans des solvants inertes en presence de bases, 
ou 

[B] des derives de I'acide hydroxyalc£no"ique de formule g6n6rale (IV) 



CH 2 - CH= CH- CH- (CH^— COOR 1 ' 
OH 

(IV) 

dans laquelle 

Ft 1 ' a la signification ci-dessus mentionnee, 
sont mis a reagir avec des disuifures de formule generate (V) 




dans laquelle 

R 2 ' a la signification ci-dessus mentionnee, 

dans des solvants inertes en presence d'un agent re"ducteur 

et dans le cas de la preparation de I'acide (R\ R 2 = H), les esters sont alors hydrolyses 
partiellement hydrolyses, 

et dans le cas de la preparation des sels, I'acide est mis a reagir avec la base appropriee. 
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